Fly ash and slag are the most common admixture in the concrete, which can improve the strength and durability of concrete. The variation of compressive strength, splitting strength and flexural strength of pebble cement concrete were studied in this paper. The results prove that: flay ash and slag can enhance the strength and improve the performance of concrete; fly ash mainly play a role in the early stage of concrete strength growth and slag mainly play a role in the later stage. The research could provide a reference for preparing the high-strength concrete.
and all the measurement results of the above raw materials comply with the related standard [1] - [6] .
EXPERIMENT METHOD
In this experiment, the apparent density hypothesis was used to produce concrete of C30, fly-ash content was 10%, sand ratio was 35%, the gradation of coarse aggregate was 50%:50% and the water reducer content was 0.5% in the standard mixing proportion. Based on the standard mixing proportion, water consumption was kept unchanged and four kinds of water-binder ratio (0.35, 0.375, 0.40, 0.425), four kinds of content of fly ash (5%, 10%, 15%, 20%), four kinds of content of slag (5%, 10%, 15%, 20%), four kinds of sand ratio (33%，35%，37%, 39%), four kinds of aggregate gradation (30%:70%, 40%:60%, 50%:50%, 60%:40%) were selected to design 16 sets of experiment, which are cross experiment. The variation range of influence factors is showed in Table.   N O .  A  B  C  D  E   1  A1  B1  C1  D1  E1   2  A1  B2  C2  D2  E2   3  A1  B3  C3  D3  E3   4  A1  B4  C4  D4  E4   5  A2  B1  C2  D3  E4   6  A2  B2  C1  D4  E3   7  A2  B3  C4  D1  E2   8  A2  B4  C3  D2  E1   9  A3  B1  C3  D4  E2   10  A3  B2  C1  D3  E1   11  A3  B3  C4  D2  E4   12  A3  B4  C2  D1  E3   13  A4  B1  C4  D2  E3   14  A4  B2  C3  D1  E4   15  A4  B3  C2  D4  E1   16  A4  B4  C1  D3  E2 Compressive strength, splitting tensile strength and flexural strength of concrete blocks from every sets of experiment were tested. The size of test sample were as follows: the size of sample block to be tested Compressive strength was 150mm×150mm×150mm, the size of sample block to be tested splitting tensile was 150mm×150mm×150mm and the size of sample block to be tested flexural strength was 150mm×150mm×550mm. The specification and amounts of test sample block were showed in table 3. All kinds of raw materials were mixed in the horizontal-axis forced mixer and then were poured into relevant test molds. After that, the molds was put on the vibration table to be vibrated. The vibration time was kept to be about 30s. The concrete blocks were stored in cool and ventilated place for 24h after pouring and then put in the curing room for standard curing. 
EXPERIMENTAL RESULT AND ANALYSIS

The Influence of Fly Ash and Slag on Concrete Strength
The results analyzed by extreme difference method after testing the strength of the corresponding age specimens are shown in Fig 1 to 6 . The strength is enhanced with the increase of the age, but the rate gradually decrease. For example, when the content of fly ash is 15%, the compression strength increase 66.16% with the age changing from 1d to 3d, 16.20% with the age changing from 3d to 7d, 16.10% with the age changing from 7d to 14d, 7.88% with the age changing from 14d to 28d, 5.94% with the age changing from 28d to 45d. When the content of slag is 20%, the compression strength increase 58.16% with the age changing from 1d to 3d,21.08% with the age changing from 3d to 7d,13.24% with the age changing from 7d to 14d, 8.83% with the age changing from 14d to 28d, 5.21% with the age changing from 28d to 45d.
The influence of content of fly ash on the strength was analyzed only to show that the compressive strength decrease with content of fly ash increase when the age is 3d, 7d or 14d. However the compressive strength increase at first and then decrease with the content of fly ash increase when the age is more than 14d. In terms of splitting tensile strength and flexural strength, they increase at first and then decrease with the with the content of fly ash increase within these 6 curing periods. But on the whole, the strength (Whether it is compressive strength, splitting tensile strength or flexural strength) reach peak value when the content of fly ash is 15%. The influence of content of fly ash on the strength was analyzed only to describe as follow. For the Splitting strength, due to experimental error, there appears to be a fluctuating phenomenon that the splitting strength decrease at first and the increase with the content of fly ash increase. However the splitting strength increase at first and then decrease with the content of fly ash increase after the age is more than 3d, which reach peak value when the content is 15%. For the compressive strength and flexural strength, they increase at first and then decrease with the content of fly ash increase, the compressive strength reach peak value when the content is 10% and the flexural strength reach peak value when the content is 15%. Range analysis of the influence of fly ash and slag on strength is showed in Fig  7 to Fig 9. In the test of compressive strength and flexural strength, the strength range caused by the change of content of fly slag is less than that caused by the change of content of slag when the concrete age is more than 7d; however when the age is more than 14d, the strength range caused by the change of content of fly slag is more than that caused by the change of content of slag. In the test of splitting strength, the strength range caused by the change of content of fly slag is less than that caused by the change of content of slag when the concrete age is more than 3d; however when the age is more than 7d, the strength range caused by the change of content of fly slag is more than that caused by the change of content of slag. Comprehensively, fly ash plays a role mainly in the later stage of concrete growth while slag plays a role mainly in the first stage of concrete growth. 
Mechanism Analyses
The effect of fly ash on concrete strength is mainly due to "pozzolanic effect", "morphological effect" and "micro aggregate effect", which respectively produce three kinds of potential energy: "pozzolanic effect" make fly ash have activation potential energy, "morphological effect" produces water reducing potential energy and "micro aggregate effect" produce compacting potential energy [7] . The activated substances in the fly ash could react with the cement hydration products Ca(OH)2, this reaction produces new kind of gel material, namely C-S-H. This kind of new material could not only fill the void in the set cement to improve the mechanical properties of concrete, enhance the strength between the set cement and every kinds of component in the concrete to improve the interface bond strength but also improve the structural integrity, which plays an active role in the growth of the compressive strength of concrete. However the water-binder ratio decreases with the content of fly slag increases, which reduces the formation of Ca (OH) 2 caused by the hydration reaction. This lead to the result that the cement hydration products is too poor to react with the fly ash in the later stage, thus the strength does not increase but decrease instead.
In addition, when the curing age is 1d~7d, the C-S-H gel formed by the two reaction of fly ash will be attached to the fly ash particles, forming a non-compacting structure. That structure not only slows down the reaction rate of fly ash, but also reduces the density of concrete, which leads to the low early strength of concrete. With the growth of age, the Ca(OH)2 and fly ash in concrete continue to react, the active substances in fly ash can be decomposed gradually, which can increase the hydration reaction and the reaction rate, and form a large number of hydration products which can improve the strength of concrete. Therefore, when the age is more than 7 d, fly ash began to play a role, the influence of the content change on the concrete strength is gradually increasing.
As the slag particles are smaller than the cement particles, the porosity of cement is improved after mixing with slag, which could enhance the destiny and strength of concrete, meanwhile the activated SiO2 and Al2O3 in the fly ash could react with the Ca(OH)2 (hydration products in the concrete) to produce C-S-H and C-A-H gel, ,namely hydrated calcium silicate and calcium silicate hydrate. This reaction reduce the amount of Ca(OH)2 to improve the bonding strength between cementing material and the aggregate, meanwhile the reduction of Ca(OH)2 could improve the reaction between C3S and C2S to make the early strength of concrete increase quickly. Because the strength of new gel material is higher, the new gel material could fill the void in the set cement to improve the mechanical properties of concrete and guarantee the increase of the strength and stiffness of concrete. However the content of slag is limited, not more than 20%. The content will be expended with age, at the same time, fly ash begin to play a role, the influence of slag on compressive strength of concrete become to be weaker than the influence of fly ash.
CONCLUSION
(1) The later strength could be improved substantially by mixing fly ash in the concrete. The strength of concrete increases at first and then decreases with the content of fly ash increases, the compressive strength, splitting tensile strength and flexural strength of concrete reaching the maximum when the content is 15%.
(2) The basic mechanical property of concrete is improved by mixing slag. The strength of concrete increases at first and then decreases with the content of slag increases and the optimum content of slag is from 10%~15%.
(3) Fly ash plays a role mainly in the late stage of strength growth while slag plays a role mainly in the first stage of strength growth, mixing both fly ash and slag in the concrete has a positive effect on improving the basic mechanical properties of concrete.
